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Last  May,  Jesse  Sheia  wrote;  a  paper  in  Science  on  Information 
Technology  entitled:  "Librarians  Against  Machines."^"*  He  subtitled 
it  with  the  remark  that  "Librarians  are  having  difficulty  adapting  to 
the  new  technology  because  they  have  no  professional  philosophy." 

There  Is  a  parallel  medical  dilemma  with  respect  to  modern  Information 
handling  which  can  be  rephrased  as  follows:  "Medicine  is  having  dif¬ 
ficulty  adapting  to  new  technology  because  medical  and  health  person¬ 
nel  have  so  many  professional  philosophies." 

It  seems  quite  clear  that  this  dilemma  must  u«s  faced  and  resolved. 
Our  professional  philosophies  are  in  part  outmoded  and  In  part  out- 
scaled  by  the  present  demand  for  information.  It  Is  comforting  to 
recognize  that  this  situation  is  a  general  one  and  not  unique  to  medi¬ 
cine.  The  fact  that  this  is  a  general  situation  may  be  useful  in  more 
closely  defining  the  problem,  and  in  pointing  toward  a  solution.  Then, 
the  effective  management  of  medical  and  health  data  will  come  to  depend 
on  a  visible  process  of  problem  definition  and  therapeutic  decision¬ 
making,  This  will  take  some  reblocking  and  resorting  of  information, 
and  ultimately,  we  can  expect  to  change  the  ways  we  categorize  disease 
and  the  elements  we  choose  for  clinical  thinking. 

Figure  1  illustrates  what  has  happened  to  the  diagnostic  categories 
as  we  presently  find  them  in  textbooks.  They  are  being  pulled  apart  by 
at  least  three  separate  kinds  of  medical  interests:  the  clinical,  which 
looks  at  and  treats  each  patient  one  at  a  time;  the  scientific,  which 
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looks  to  uncover  the  pathophysiologic  mechanisms  of  disease;  and  the 
epidemiological,  which  considers  the  effect  of  medical  and  health 
efforts  on  populatfons  of  people.  These  are  district  contexts,  and 
use  very  different  oiethudu logics  . 

The  eiinicai  context  requires  information  which  is  focused  on  the 
individual,  It  must  address  his  problems  snd  account  for  his  particular 
constraints.  The  management  of  this  situation  is  not  difficult  when 
a  patient  presents  with  a  single  correctable  disease;  however,  this  Is 
not  common,  particularly  in  older  people  who  require  the  most  medical 
care.  Here,  the  physician  is  faced  with  multiple  problems  which  are 
never  truly  resolved.  The  management  of  multiple  problems  over  a  long 
period  of  time  requires  a  maintenance  routine  of  no  small  proportions. 

The  scientific  context  deals  with  the  development  of  appropriate 
models  which  define  disease  processes.  This  is  quite  different  from 
the  clfnical  context  because  ft  concentrates  on  the  principle  rather 
than  the  people.  The  failure  of  a  biological  system  and  the  failure 
of  engineering  systems  offer  striking  parallels.  At  present  we  de¬ 
scribe  biological  failure  in  terms  of  diseases  and  arrive  at  a  par¬ 
ticular  disease  model  by  a  process  of  diagnosis.  Engineering  failure 
is  described  in  terms  of  equipment  defects  and  the  process  for  finding 
the  defect  is  termed  troubleshooting.  In  addition  to  the  parallels 
which  can  be  drawn,  there  are  important  distinctions:  the  equipment 
has  been  constructed  out  of  known  components  so  that  a  defect  is  char- 
acterizable.  In  a  biological  model  we  can  define  a  process  to  some 
level  of  distinctness,  but  then  as  we  dig  deeper,  most  medical  problems 
become  increasingly  obscure.  We  have  not  built  the  system  out  of  known 
parts  and  we  do  not  really  understand  how  it  works. 

The  orientation  of  the  epidemiologic aL  context  is  toward  popula¬ 
tions  of  people,  and  the  evaluations  are  statistical.  One  purpose  is 
to  assess  the  behavior  of  a  disease  by  looking  at  many  examples.  A 
purpose  is  to  change  the  probabilities  of  disease  by  managing  against 
the  environment,  by  preventive  measures  such  as  early  detection,  or  by 
changing  personal  habits  of  large  numbers  of  people. 

The  Interesting  thing  about  these  three  contexts  is  that  they 
utilise  a  common  vocabulary  of  diseases.  Many  of  oui  present  and 


-A- 


potnntiel  dif  f  ivulties  in  the  management  oi'  medical  informat  ion  stem 
from  the  separate  goal;,  and  methodologies  oi  these  overlapping  languages. 
When  there  was  less  information,  which  could  be  handled  more  informally, 
this  difficulty  was  leas  apparent.  LLkewise,  the  librarian  faced  with 
less  information,  could  find  informal,  ways  of  doing  what  seemed  neces¬ 
sary  without  a-.king  difficult  operational  questions.  However,  Infor¬ 
mation  processing  technology  requires  precision,  and  the  informal  ways 
of  .fitting  things  together  no  longer  work. 

It  may  be  instructive  to  look  at  this  difficulty  in  a  similar,  but 
somewhat  simpler  context.  A  particularly  insightful  discussion  of  a 
parallel  problem  in  electronic  troubleshooting  is  presented  in  the  In¬ 
tegrated  Maintenanc  :  Manual  by  TECH/uPS,  of  Arlington,  Virginia.**" 

Figure  2  ts  taken  from  this  manual  and  represents  a  problem  which  arises 
when  a  perfectly  adequate  notation  for  mechanical  parts  identification 
is  scaled  up.  As  more  and  more  arrows  are  drawn  in  the  diagram,  it  gets 
harder  and  harder  to  scan.  The  only  return  to  economy  is  a  change  of 
notation.  The  grid  at  the  right  represents  such  a  change.  This  is 
the  simplest  kind  of  an  example.  TECH/OPS  provides  several  more  which 
involve  troubleshooting  in  radar  transponder  .  Electronic  circuit  dia¬ 
grams  have  suffered  an  extreme  increase  in  complexity  with  the  develop¬ 
ment  of  modern  equipment.  For  a  long  time,  it  was  possible  for  those 
familial-  with  the  field  to  compensate  for  this  by  virtuosity  so  that 
persons  adept  at  reading  diagrams  and  at  troubleshooting  could  stay 
ahead  of  the  growing  complexity.  However,  it  becomes  more  economical 
to  regroup  the  diagram  into  new  functional  elements  and  to  consider 
operational  components  and  component  failures  in  a  more  structured  way. 
Checkout  algorithms  can  be  written  which  focus  on  the  defects. 

I  would  like  to  suggest  that  the  same  is  njw  demanded  of  medicine. 
The  closest  parallel  is  in  the  "wiring  diagram"  of  biochemistry- -the 
graph  of  relations  among  biochemical  compounds  which  have  been  worked 
out  over  the  past  quarter  century.  The  biochemical  charts  on  labora¬ 
tory  walls  have  become  more  and  more  complicated  so  that  the  insightful 
pathways  of  an  earlier  time  have  become  obscured  by  detail. 

The  increasing  elegance  and  consequent  obscurity  of  these  charts 
is  symptomatic  of  the  present  state  of  medicine.  In  a  like  manner, 
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disease  categories  have  been  overrun  by  the  available  information  and 
the  diverse  ways  we  have  of  colli  eting  and  using  it,  To  give  an  example, 
diabetes  is  now  an  array  of  diseases  with  multiple  causes  and  many  levels 
ol  effects.  Appropriate  management  is  complicated  by  new  drugs,  new 
therapeutic  regimens,  and  a  change  in  the  cases  classified  as  diabetic. 
New  screening  methods  turn  up  deviations  from  normal  which  are  smaller 
than  those  previously  considered  and  which  are  of  unproven  significance. 
Nevertheless  they  are  often  Labeled  as  diabetes.  There  is  a  strong 
tendency  to  act  on  the  label  rather  than  on  the  Individual  and  his  prob¬ 
lem  - 

Of  those  who  have  come  to  grips  with  this  difficulty,  I  would  like 
to  cite  Lawrence  Wued,^^  Alvan  Feinstein,^^  and  Ralph  Engle. All 
three  return  us  to  a  common  thread  o£  good  aonsc:  the  fundamental 
medical  unit  is  the  patient,  not  the  disease.  Thus,  we  should  "look 
in  the  bed  before  we  look  in  the  book."v  '  The  way  out  of  our  diffi¬ 
culty  is  to  concentrate  on  elements  which  show  stability  In  the  face 
of  rapid  change  and  which  reference  the  patient,  and  directly  describe 
his  problems.  These  elements  include  the  sequence  of  acts  which  the 
physician  undertakes,  to  define  each  problem,  and  to  treat  it.  If  the 
trace  which  generates  the  data  is  carried  as  an  essential  modifier  of 
the  data  itself,  then  the  context  is  not  lost.  This  implies  a  problem- 
oriented  medical  record  which  is  a  record  of  patient  maintenance,  not 
Just  a  collection  of  lists  and  orders.  If  these  kinds  of  elements  are 
used,  then  we  can  protect  ourselves  from  the  adverse  consequences  that 
arise  in  the  manipulation  of  elements  out  of  context.  If  patient  prob¬ 
lems  are  taken  in  the  microparameters,  it  should  be  possible  to  co¬ 
hesively  relate  data  which  results  from  the  separate  activities,  in¬ 
terests,  and  goals  of  health  professionals. 

To  do  this,  an  appropriate  sorting  rule  to  define  a  patient  problem 
must  be  stipulated.  Unlike  troubleshooting  In  engineering,  the  element 
cannot  be  "the  defect."  As  noted  above,  we  have  never  assembled  a  com¬ 
plex  biological  system  and  we  cannot  fully  map  its  component  parts. 

Thus,  as  we  iocus  on  a  patient's  problem,  it  is  possible  to  select  a 
set  of  questions  which  bring  the  problem  under  tighter  definition,  but 
this  sequence  gives  out  at  some1  level.  1  f  we  ask  more  questions,  the 
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problem  becomes  vaguer  and  vaguer.  In  a  logical  sense,  we  are  dealing 
with  a  partially  convergent  function,  and  the  trick  is  to  stop  where 
there  is  maximum  definition.  Figure  3  attempts  a  simple  diagram  of 
this  comparison. 

For  example,  in  hypertension,  it  is  useful  to  rule  in  or  out  a 
pheochroroocytoma.  But,  if  indeed,  the  problem  is  an  adrenalin  pro¬ 
ducing  tumor,  it  is  not  helpful  to  seek  to  more  closely  define  the 
problem  by  asking  about  the  cause  of  such  turners.  We  manage  against 
it  by  taking  it  out. 

The  sorting  rule  becomes,  then,  the  continuation  of  a  diagnostic 
tree  search  to  the  point  where  it  is  possible  to  manage  against  the 
problem  most  effectively.  The  best  description  of  a  deviation  becomes 
the  point  of  maximum  definition  given  the  available  information  at  a 
moment  in  time.  The  best  definition  carries  the  trace  of  the  search 
in  the  appropriate  stepwise  fashion.  This  trace  is  dictated  by  the 
available  information  that  is  missing.  Thus,  a  modestly  elevated 
blood  glucose  in  an  asymptomatic  person  seen  in  a  screening  clinic  will 
be  noted  to  be  just  that.  The  test  methodology,  immediate  past  dietary 
history,  and  other  relevant  parameters,  should  be  noted  before  a  fur¬ 
ther  search  is  instituted  or  a  label  appended  to  this  deviation.  If 
this  is  done,  our  separate  medical  interests  will  not  mislead  us. 

Given  present  data  processing  capability,  it  is  possible  to  carry  such 

% 

relational  information. 

In  summary,  the  interactions  between  points  of  view  which  define 
therapy,  prevention,  and  medical  planning  (Figure  1)  will  achieve  ex¬ 
plicit  unity  only  when  this  reformulation  is  done.  If  we  are  to  achieve 
any  serious  orchestration  of  results  in  an  increasingly  complex  health 
world,  we  will  need  to  implement  such  systems. 
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